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Introduction 
Durijig the period June 1959 to August 1960, a total of 79 neutrally 
buoyant floats were tracked for periods varying from 1 to 38 days in the 
deep water near Bermuda, in a joint Woods Hole - N.I.O, project. These 
float data will be presented ,in 4 volumes, of which this is the first. 
Only brief accounts of these observations have been published so far 
(Eefs 1 and 2). All but 3 of the measurements reported in this volume 
were made from the R.V. "Aries", serial nos, 54, 56 and 57 were done 
from the R.V. "Crawford", Most of the floats were of N,I,0. design, 
similar to those described in Ref.3, but two of them (original designations 
V1 and V2) were built by &,H, VoUsmann at Woods Hole, The observations 
at sea were made by J, Crease and J.C. Swallow with various Colleagues 
from Woods Hole, of whom G,H» Volkmann and J,R, Barrett took part in most 
cruises. 
This report contains the results from the 19 floats used during 
June to October 1959« Tables of times and positions and components of 
displacement are given with as much accuracy as is justified by the 
navigation. "Nominal depths" are those for which the floats were 
loaded, mostly 2000 and 4000 metres. "Observed depths" were calculated 
in the manner described in Ref,4j "S»D," and "S.D.(mean)" are the standard 
deviation of a single depth observation and the standard deviation of the 
mean. 
In most cases, simple straight lines have been fitted to the north-
south and east-west displacements plotted as functions of time, and 
combined to give mean velocities. Where a single straight line looked 
unrealistic, the fixes have been subdivided and two pairs of lines fitted. 
No attempt has been made to fit tidal or other oscillations to the 
tabulated displacements. 
Two batches of floats were made up initially; long-life floats 
(A,B,C) fitted with clocks and extra batteries (Ref.3) with an expected 
life of several months, and ordinary floats with a battery life of 2 or 
3 weeks. After the first few observations had shown that speeds in 
the deep water were relatively high and veriable, the remaining long-life 
floats were converted to ordinary ones and re-numbered before use. Later, 
mil the results have been re-numbered again in chronological order, as 
listed below. 
LIST OF FLOATS 
Serial No Original Designation Date and Time Laid 
40 20 1208/22.VI.1959 
41 A I202/23.VI.I959 
42 B 0837/24-VI.1959 
43 19 2317/8.VII.1959 
44 C 0736/11.VII.1959 
45 24 2338/25.VII.1959 
k6 23 0900/8.VIII.1959 
47 38 1055/9.VIII.1959 
48 22 1640/25.VIII.1959 
49 37 I6O8/26.VIII.I959 
50 39 1655/28.VIII.1959 
51 35 1230/12.IX.1959 
52 42 1258/I2.IX.I959 
53 40 1330/12.IX.1959 
54 36 1512/15.1.1959 
55 VI 09I5/I6.X.I959 
56 30 1315/16.x.1959 
31 34 I242/24.X.1959 
58 V2 1000/26.1.1959 
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SERIAL NOS: 40-45 
FLOAT DESIGNATIONS; 20(laid 1208/22.VI.1959 ) , A(laid 1202/23.VI.1959), B(laid 0837/24.VI.1959), 
19(lald 2317/8.VII.1959), C(laid 0736/11.VII.1959), 24(laid 2338/25.VII.1959). 
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FLOAT DESIGNATION 
Position laid: 
20 
32° 11 '"M 
670 08''6W 
SEEffAL No: 40 
Date and time laid 1208/22.VI.1959 
Displacement origin: 32° 11'ON 
670 08''6W 
Navigation based on: Loran A 
Estimated accuracy of positions: ± 1 km (relative) 
Depth(m): Nominal Observed S.D, S.D.(mean) 
2000 1816 ±390 ±78 
Fix 
No, 
Date 
Time 
GMT 
-4 
Fix P 
Lat.K. 
Qsition 
Long.W, 
Hours 
Since 
Laid 
(t) 
Displace 
+E-W 
x . 
ment( km) 
+N-S 
y 
Resic 
X 
iuals 
y 
1 22 .VI 1325 32*11 •6 67*08'•7 1.3 -0.2 +0*6 -2.0 +0-7 
2 22.VI 1700 32®11 •4 67*08''3 4'9 +0-4 +0-2 -1.1 +0.4 
3 23 .VI 0617 32*10 •4 67*07''5 18.2 +1-7 -1-7 +1*1 -1.3 
4 23. VI 1550 32*10 •7 67*07'-7 27*7 +1-5 -1-1 +1.5 -0.7 
5 24. VI 0630 32*11 •8 67*09'.4 42-4 -1-3 +0-9 —0*4 +1.5 
6 24. VI 1322 32°10 •8 67*08''6 49*3 +0.0 -0-9 +1.5 -0.2 
7 25.VI 0620 32*10 • 6 67*09'•5 66-2 -1.5 -1.3 +0.9 -0-4 
8 26 .VI 0617 32*10 •7 67*11 '.2 90*2 -4* 1 -1*1 0.0 0-0 
9 27 .VI 0643 32*10 •6 67*12'-8 114.6 -7-2 -1-3 
-1*5 
-0-4 
+0.2 
+0.4 
10 28 .VI 0619 32*09 •4 67*14'.1 138-2 -8.5 -3'5 -0.2 -0.2 
11 29 .VI 0627 32*08 •2 67*14''2 162.3 -8.7 -5-7 +1-3 -0.6 
12 30.VI 0624 
! 
32*07 
• i 
67*16'.4 
1 
186.3 
, 
-12.2 —6.5 
1 
-0.7 +0-4 
Fitted lines: x = -0'066t 
y = -0-012t 
+ 1-8 ^ 
- 0 - 1 < ) 
Fixe s 1 
Mean velocity = 1 -9( ±0«4-)cm/sec, 26o(±7)®T 
X = -0-064t + 0*4 ) 
y = -0.074 + 6.9 I 9 - 1 2 
Mean velocity = 2'7(±0•4)cm/sec, 221(±8)°T 
0\ 
180 hr 200 
O) 
§ 
> 
r 
:zi 
o 
o 
FLOAT DESIGNATION: 20 Date and time laid: 1208/22.VI.1959. 
SERIAL NO; 41 
FLOAT DESIGNATION: A Date and time laid: 1202/23•VI.1959 
'°N 
-loH 
-204 
-30 ' 
-40H 
-50^ 
-604 
-70-
S 
km 
0846/31 
o 
1058/11 ( 
0943/9* 
0826/25 
0909/2z; 
1516/5 
0839/29 
1104/17 
•32''10'N 
FLOAT DESIGNATION: 
Position laid 32° 09'.3N 
67° 06'.9W 
SERIAL No; 4-1 
Date and time laidi +202/23.VI«1959 
Displacement origin: 32° 09'•3N 
670 06''9W 
Navigation based on; Loran A 
Estimated acoizracy of positions: ± 1 km (relative) 
Depth(m): Nominal Observed S.D. 8.D.(mean) 
2000 1908 ±500 ±126 
Fix 
No. 
Date 
Time 
GMT 
-4 
Fix Position 
Lat.N. Long.W. 
Hours 
Since 
Laid 
(t) 
Di splacement( km) 
+E=-¥ 
X 
+N-S 
y 
Residuals 
1 
2 
3 
4 
5 
6 
7 
8 
23 .VI 
25.VI 
27. VI 
29 .VI 
9.VII 
11.VII 
17.VII 
31. VII 
1516 
0826 
0909 
0839 
0943 
1058 
1104 
0846 
32*10 
32*10 
32*10 
32*09 
32^07 
32^08 
32°05 
31*31 
• 2 
•5 
•4 
•5 
•4 
•2 
• 8 
• 2 
67*08'.1 
67*10' '4 
67*13''9 
67°15'.9 
67*27'•1 
67°27''1 
67*24''0 
67*52''4 
3-3 
4^ (-*4 
93'2 
140-6 
381.7 
431-0 
575-1 
908.8 
- 1 . 9 
-5*6 
-10-9 
-14.1 
-31-7 
-31-7 
-26.9 
.71.3 
+1'7 
+2-2 
+2-0 
+0-4 
-3-5 
-2-5 
-6-5 
- 7 0 - 6 
+3-5 
+1-9 
-0^ 9 
-1-7 
—6-9 
- 4 . 3 
+8.0 
-0-9 
+0-2 
+0-7 
-0-2 
-0-6 
+1-3 
-0-7 
omitted 
Fitted lines; 
Mean velocity 
X 
y 
Mean velocity 
X = -0-068t - 2-4 
y = —0-066t + 11'6 ) 
Fixes 1-8 
2.6(±0.4)om/8ec, 226(±7)*T 
) 
) Fixes 1-7 
= -0'052t - 5'2 
= -o-ol5t + 2'6 >1 
= 1 - 5( ±0 • 3) cm/sec, 254( ±2• 5) ""T 
Mean velocity, fixes 7-8 = 6.5cB/sec, 215®T 
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SERIAL NO: 42 
FLOAT DESIGNATION: B Date and time laid: 0837/24.VI.1959 
10 
N 
- 2 0 -
km 
S 
-40 
«o 
K 
O 
- 2 0 W 
1440/28 
"0919/26^ # 1224/24 
0840/30 
1405/10 
,1055/12 
1406/16 
•32°10'N 
0km ^10 
—20-
300 400 500 hr 600 
1 0 
SERIiL No: 42 
FLOAT DESIGNATION: 
Position laid; 
B 
32° 09'.8N 
67° 08''SW 
Date and time laid 0837/24.VI.1959 
Displacement origin: 32° 09''8N 
67° 08''6W 
Navigation based on: Loran A 
Estimated accuracy of positions: ± i km (relative) 
Depth(m): Nominal Observed S.D. S.D.(mean) 
3000 2791 ±380 ±110 
Fix 
No. 
Date 
Time 
G-MT 
-4 
Fix Position 
Lat.N. Long . I f , 
Hours 
Since 
Laid 
( t ) 
Displaoement( km) 
+E-W +N-S 
X 
Residuals 
1 
2 
3 
4 
5 
6 
7 
24. VI 
26.VI 
28.VI 
30 .VI 
10.VII 
12. VII 
16.VII 
1224 
0919 
14^0 
0840 
1405 
1055 
1406 
32°09 '-1 
32*09'"5 
32*10'.2 
32°o6''9 
31°54' •6 
31 °50' • 2 
31*49'"2 
67*06'"3 
67*12' .3 
67*11'"2 
67*09 '.6 
67*12' .3 
67*15''0 
67*16'.3 
3^8 
48-7 
102-1 
144.1 
389'5 
434.3 
533-5 
+ 0 * 6 
-5 '7 
-4*1 
-1.5 
-5'7 
-10.0 
-12.0 
-1.3 
—0.6 
+0-7 
-5-4 
-28 .2 
-36.2 
- 3 8 . 2 
+1.9 
-3'5 
-I'l 
+2.4 
+2.6 
-0*9 
-1.1 
-4.8 
—0* 6 
+5*2 
+2-6 
O'O 
+1.9 
Fitted lines: x = -O'OIBt - 1*24 
y = -0*082t + 3'9 
Mean velocity = 2*3(±0«2)ciii/sec, 192(±3)°T 
11 
SERIAL NO: k3 
FLOAT DESIGNATION: 19 Date and time laid: 2317/8.VII.1959 
1901/9 
0624/9 
0701/10 
1807/10 
0614/11 
0700/12 
•32''10'N 
S OW 
60 hrs80 
1 2 
SERIAL No: 43 
FLOAT DESIG-NiinON: 19 
Position laid; 32° 11N5N 
67° 11''8% 
Navigation based on: Loran A 
Estimated accuracy of positions; ± 1 km (relative) 
Depth(m): Nominal Observed S.D. 5.D.(mean) 
4000 3169 ±550 ±130 
Date and time laid: 2317/8.VII.1959 
Displacement origin: 32® 11'.5N 
67® 11''8m 
Fix 
No, Date 
Time 
GMT 
-4 
Fix Position 
Lat.N, Long.W. 
Hours 
Since 
Laid 
( t ) 
Di splaoement( km) 
4E-W 
X 
+N-S 
y 
Residuals 
X y 
1 
2 
3 
4 
5 
6 
9.VII 
9. VII 
10.VII 
10. VII 
11 .VII 
12.VII 
0624 
1901 
0701 
1807 
0614 
0700 
32*11'"2 
32*11''4 
32°09'.3 
32°08''7 
32*08'.5 
32°07'.2 
67°11''5 
67°11 ••4 
67O09''1 
67°07'.7 
67®07'-3 
67®07''1 
7-'l 
19'7 
31-7 
42.8 
54.9 
79-7 
+0*6 
+0'6 
+4'3 
+6*5 
+7'0 
+7-4 
—0' 6 
- 0 ' 2 
-4.1 
-5'2 
-5*6 
- 8 ' 0 
—0*4 
-1.7 
+0-7 
+1.7 
+0-9 
-1.5 
- 0 ' 2 
+1'5 
-0-9 
-0-9 
0-0 
+0-4 
Fitted lines: x = + 0'109t + 0*1 
y = - 0'111t + 0'4 
Mean velocity = 4* 3( ±0*6) cm/sec, 136(±5)°T 
13 
SERIAL NO: 44 
FLOAT DESIGNATION: C Date and time laid: O736/I1.VII.1959 
1401/11 
0837/13 
1726/17 
32°10'N 
6 km E8 
14 
SERIAL No: 44 
3L0AT DESIGNATION; 
Position laid 52° 11••2K 
67° 09'"2? 
Date and time laid: 073^/11,VII,1959 
Displacement origin: 32° 11'•2N 
67° 09'•2W 
Navigation based on: Loran A 
Estimated accuracy of positions: ± 1km (relative) 
Depth(m): Nominal Observed 8.D. S,D.(mean) 
4000 2916 ±700 ±260 
Fix 
No. 
Date 
Time 
GMT 
-4 
Fix P 
Lat.K, 
Dsition 
Long.W. 
Hours 
Since 
Laid 
(t) 
Displace 
+E-W 
ment(km) 
+N-S Eesi< 
X 
iuals 
y 
1 
2 
3 
11.VII 
13. VII 
I7.VII 
1401 
0837 
1726 
32*12'.4 
32*09'"5 
32*00'.7 
67*10'.9 
67°06'.3 
67*04'.5 
6*4 
49'0 
153'8 
—2' 6 
+4' 6 
+7.4 
+2.2 
-3'2 
-19'5 
-1.9 
+2*8 
-0.7 
-0*4 
+0.6 
-0*2 
Fitted lines; X = + 0»060t -1*1 
y = - 0'149t +3*5 
Mean velocity = 4'5(±0*4)cm/sec, 158(±11)°T 
15 
SERIAL NO: 44 
FLOAT DESIGNATION: C Date and time laid: O736/I1.VII.1959. 
140hr 
1 6 
SERIAL NO; k5 
FLOAT DESIGNATION: 2k Date and time laid; 2338/25•VII.1959 
0618/26 
1912/26 
0600/27 
1642/57 
0548/28 
1926/28 
0652/29 
1711/29 
1528/30 
- 2 0 k m -10 
32°0l'N 
- 4 0 W 
- 1 0 
- 2 0 -
-30-
120 hr 140 
17 
FLOAT DESIGNATION; 
Position laid 
24 
32° 08'«ii-N 
67° 09''5W 
SERIAL No: 45 
Date and time laid: 2338/2$.VII.1959 
Displacement origin; 32° 08''4N 
67® 09'.5W 
Navigation based on: Loran A 
Estimated accuracy of positions: ± 1 km (relative) 
Depth(m): Nominal Observed S.D. S.D,(mean) 
4000 3533 ± 6 6 0 ± 1 7 0 
Fix 
No. Date 
Time 
GHT 
-4 
Fix 
Lat.N. 
P Dsition 
Long.W. 
Hours 
Since 
Laid 
(t) 
Displace 
+E-W 
X 
)ment( km) 
+N-S 
y 
Resic 
X 
iuals 
y 
1 26.VII 0618 32°07' •3 67^10 3 6.7 -1.3 -2*0 -2.8 +0.9 
2 26. VII 1912 32°04' •3 67°11'' 1 19-6 —2* 6 —7*6 -0'4 —0*4 
3 27.VII 0600 32°02' .1 67012'" 1 30-4 —4* 1 -11-7 +1-3 -0'9 
4 27.VII 1642 32°01' •0 67°14'. 8 41 "1 -8-3 -13-7 +0.2 +0.7 
5 28.VII 0548 31*57' •8 67*16'. 3 54'2. -10-7 -19*6 +1-7 -0-9 
6 28.VII 1926 31056' •3 67*19'. 5 67*8 -15'7 -22-4 +0*7 +0.9 
7 29.VII 0652 31*53' •8 67°21•' 5 79-3 -I8.9 -27-1 +0'7 0.0 
8 29.VII 1711 31"51' •5 67=23'' 8 89.6 -22-4 -31*3 +0'4 -0-7 
9 30.VII 1528 31 "^ 47' •9 67^28'. 2 111.9 -29'5 -38.0 -0.2 O'O 
10 31.VII 1305 3 1 W •2 67*33'" 2 133'5 
J 
-37'2 -44.8 -1.7 +0.4 
Fitted lines: 
Mean velocity 
X = - 0'292t + 3*4 
y = - 0'333t - 0*7 
12-3(±0-3)cm/sec, 221(±1.0)'^ T 
18 
SERIAL NOS; 46-50 
FLOAT DESIGNATIONS: 23(laid 0900/8.VIII.1959), 38(laid 1055/9.VIII.1959), 22(laid I640/25.VIII.1959), 
37(laid l608/26.VIII.1959), 39(laid 1655/28.VIII.1959). 
7 
32''00'N 
SERIAL NO; 46 
FLOAT DESIGNATION; 23 Date and time laid: 0900/8.VIII.1959 
S 
o 
00 
•o 
N 
- 1 0 ' 
km 
-204 
1 4 2 6 / 9 ^ V ^ ^ , ^ 5 1 5 / 8 
/ ^ 7 0 5 / 9 
. — - ^ ^ T m / i o 
1 8 3 8 / 1 ^ 1 2 2 : ^ 
y^l834 /16 
0803/17 
1 1 1 —1 1 I - "T 
•SfOS'N 
-70 W - 6 0 - 5 0 - 4 0 - 3 0 -20 - 1 0 k m 6 E 
20 
FLOAT DESIG-NAHON: 
Position laid: 
23 
31= 08''8N 
68® 10«'.0W 
SERIAL No: 46 
Date and time laid: O9OO/8.VIII.1959 
Displacement origin; 31* 08'.8N 
68* 10'"OW 
Navigation based on: Loran A 
Estimated accuracy of positions: ± 1km (relative) 
Depth(ra): Nominal Observed iS.D. S.D.(mean) 
2000 2159 ±640 ±150 
Fix 
No. Date 
Time 
GMT 
—4 
Fix Position 
Lat.R, iLong.W. 
Hours 
Since 
Laid 
( t ) 
Displacement(km) 
+E-W 
X 
+N-S 
y 
Residuals 
y 
1 
2 
3 
4 
5 
6 
7 
8.VIII 
9.VIII 
9.VIII 
10.VIII 
14. VIII 
15.VIII 
16.VIII 
17.VIII 
1515 
0705 
1426 
1132 
1905 
1838 
1834 
0803 
31*10''4 
31°09''9 
31°10''5 
31 ^ 07''4-
31°03''8 
31°03''3 
31*00' .4 
30*59'"4 
68*13'' 
68°16' 
68°18'. 
68*21 ' 
68%3'' 
68°48'' 
68°50'' 
68°51'' 
6-2 
22.1 
29.4 
50.5 
154.1 
177-6 
201*6 
215.1 
-5*0 
-10.0 
-13.5 
-la-o 
-53 "4 
-60"4 
-63 "4 
-66.3 
+3'0 
+2'0 
+3-2 
-2 .6 
-9'3 
- 1 0 . 2 
— 1 5 * 6 
-17*4 
+0*7 
+0*6 
-0*7 
+ 1 * 1 
-3*0 
-2 .8 
+1*5 
+2.8 
— 0 * 6 
0 * 0 
+1 *9 
- 2 * 0 
44.9 
+2-2 
-0*9 
-1*5 
Fitted lines: x = 
y = 
- 0*305t - 3-8 
- 0*095t + 4*1 
Mean velocity = 8.8(±0»3)cm/sec, 253(±1 * 1)°T 
21 
SERIAL NO: 46 
FLOAT DESIGNATION: 23 Date and time laid: 0900/8.VIII.1959 
22 
Ch 
00 
o 
o 
N 
- 1 0 -
to 
- 2 0 -
- 3 0 -
- 4 0 
m7/9 
" " 0653 /10 
^ X % 6 1 l 7 l 4 
• ^ 3 0 7 / 1 7 
3r2l'N 
- 8 0 W - 7 0 —60 —40 —20 - 1 0 k m 6 E 
CO 
g 
FLOAT DESIGNATION: 38 Date and time laid: 1O55/9.VTII.1959• 
PLOiiT DESI&NiiTION 
Position laid: 
38 
31® 27'"IN 
68* 09'•31 
SERIAL No: Kj 
Date and time laid: 1055/9.VIII.1959 
Displacement origin; 31" 27''1N 
68* 09''3W 
Navigation based on; Loran A 
Estimated accuracy of positions: ± 1 km (relative) 
Depth(m); Nominal Observed S.D, S»D.(mean) 
2000 2306 ±500 ±180 
Fix 
No, Date 
Time 
GMT 
- 4 
Fix Po 
Lat.K. 
sition 
Long.l. 
Hours 
Since 
Laid 
(t) 
Displace 
+E-W 
X 
5ment(km) 
+N-S 
y 
Re si 
X 
iuals 
y 
1 
2 
3 
4 
9.VIII 
10.VIII 
14. VIII 
17.VIII 
1817 
0653 
0611 
1307 
31°25''2 
31*24''8 
31021'.0 
3 1 ' . 4 
68*09''3 
68°11 '•2 
68*40'"3 
68C58''2 
7-4 
20.0 
115-3 
194-2 
O'O 
-3'0 
-49.-1 
-11'5 
-4«3 
-11 .3 
-29.1 
-0*4 
+2-0 
-3-5 
+ 1 . 9 
-1-5 
-0*6 
+4-8 
- 2 . 8 
Fitted lines; x = - 0'427t + 3*6 
y = - 0'l30t - 1-1 
Mean velocity = 12*4( ±0«6)cm/sec, 253(±3)"T 
24 
SERIAL NO: 47 
FLOAT DESIGNATION: 38 Date and time laid: 1055/9.VIII.1959 
25 
SERIAL NO: 48 
FLOAT DESIGNATION: 22 Date and time laid: 1640/25.VIII.1959 
0848 /1 
0 6 5 4 / 3 0 
1753/27 
0749/26 
1905/25 
3r50'N 
- S O W - -10 km 
26 
SERIAL No: k8 
FLOAT DESIGNATION 
Position laid: 
22 
31* 26'.4N 
68°11'«0W 
Date and time laid: I640/25.VIII .1959 
Displacement origin: 
68*11'"OW 
Navigation based on; Loran C 
Estimated accuracy of positions: ± 0"2km (relative) 
Depth(m): Nominal Observed S.D. S.D.(mean) 
2000 2148 +590 ±210 
Fix 
No. 
Date 
Time 
G-MT 
-4 
Fix Position 
Lat.N, Long.W. 
Hours 
Since 
Laid 
(t) 
Displacement(km) 
+E-vf 
X 
+N-S 
y 
Residuals 
X y 
1 
2 
3 
4 
5 
25.VIII 
26.VIII 
27.VIII 
30.VIII 
1.IX 
1905 
0749 
1753 
0654 
0848 
31=28'.5 
31°32'.6 
31*38'.3 
31051'"2 
31*57'.6 
68*11'.0 
68*14'.6 
68*18'.8 
68*30'.2 
68*38'.7 
2.4 
15.1 
49.2 
110.2 
160.1 
.0?.0 
-5 "7 
-12.2 
-30.2 
-43-7 
+3'9 
+11.5 
+22.1 
+46'0 
+57-8 
+0.7 
-1.7 
+1.3 
- 0 - 2 
- 0 . 2 
-2 .0 
+ 1 * 1 
0.0 
+3" 2 
- 2 . 2 
Fitted lines: X = - 0-272t - 0.01 
y = + 0'343t + 5'2 
Mean velocity = 12'2(±0*5)cm/sec, 322(±1'3)°T 
27 
M 
00 
120 140 hr 160 
in 
I 
> 
r 
o 
-p-
00 
FLOAT DESIGNATION: 22 Date and time laid: 1640/25.VIII.1959. 
SERIAL NO: 49 
FLOAT DESIGNATION: 37 Date and time laid: 1608/26.VIII.1959 
12-
N| 
24 
Si 
0 -
00 
o 
2036 /1 1739/30 
0832/28 
W - 2 
>0653/27 
1835/26 
32°24'N 
0km E2 
29 
FLOAT DESIGNATION: 
Position, laid: 
37 
2 0 ' ' 
68*16'' 
7N 
8W 
SERIAL No: 49 
Date and time laid: i608/26.VIII.1959 
Displacement origin; 32* 20'.7N 
68* 16'.8W 
Navigation based on: Loran C 
Estimated accuracy of positions: ± 0«2km (relative) 
Depth(m): Nominal Observed S.D. 8.D.(mean) 
2D00 1900 aUW iM50 
Fix 
No. 
Date 
Time 
GMT 
-4 
Fix Pc 
Lat.N. 
)sition 
Long.!, 
Hours 
Since 
Laid 
(t) 
Displac 
+B-W 
X 
ement( km) 
+N-S 
y 
Resi< 
X 
iuals 
y 
1 
2 
3 
4 
5 
26.VIII 
27.VIII 
28.VIII 
30.VIII 
1.1% 
1835 
0653 
O832 
1739 
2036 
32=21'.2 
32°22'.5 
32°24''6 
32*26'.5 
32^26'.4. 
68°17'.0 
68®l7'-0 
68oi7''0 
68G16'.4 
68*17''1 
2-5 
14-8 
40*4 
97-5 
148*5 
—0 • 4 
-0'4 
-0-4 
+0-6 
—0* 6 
+0.9 
+3-3 
+7-2 
+10.7 
+10*6 
+0-2 
0-0 
-0.2 
+0.2 
on 
-1.1 
+0-2 
+1.5 
—0.6 
lit ted 
Fitted lines: 
Mean velocity 
X 
y 
Mean velocity 
X = +0-00lt - 0.3 ) 
y = +0'065t + 2.6 j 
= 1'8(±0-5)cm/sec, 001(±4-)®T 
= +0'0l1t - 0-6 ) 
= rt.099t + 1-7 I 
= 2-8(±0'5)om/sec, 006(±1.3)*T 
30 
I 40hr 
Ui 
H 
> 
r 
g 
o 
FLOAT DESIGNATION: 37 Date and time laid: 1608/26.VIII.1959 
-c-
\0 
SERIAL NO: 50 
FLOAT DESIGNATION: 39 Date and time laid: 1655/28.VIII.1959 
N 4 
2^ 
S-2-
- 4 
W 
- 2 
0831/29 1930/28 
•32°02'N 
0 k m 2 
E 
20 hr 
32 
FLOAT DESIG-NiiE'ION: 
Position laid; 
39 
52'=' G1'-8N 
67° 27'"OW 
SERIAL No J 50 
Date and time laid; "l655/28»VIII«1939 
Displacement origin; 32° 01*'8N 
67® 27'-PW 
Navigation based on: Loran C 
Estimated accuraoy of positions; ± 0»2 km (relative) 
Depth(m); Nominal Observed 8.D. 8.D.(mean) 
2000 1906 ±100 ±100 
Fix 
No. 
Date 
Time 
G-MT 
-4 
Fix Po 
Lat.N, 
sition 
Long.W. 
Hours 
Since 
Laid 
(t) 
Displace 
+E-W 
X 
nent(km) 
+N-S 
y 
1 
2 
28.VIII 
29 ."VIII 
1930 
0831 
52°02''2 
32°02''3 
67*26''7 
67*28''8 
2-6 
15*6 
+0»6 
-2.8 
+0*7 
+0.9 
Mean velocity Fix 1-2 = 7*5 cm/sec, 274°T 
53 
SERIAL NOS: 51-53 
FLOAT DESIGNATIONS: 35(laid 1230/12.IX.1959), 42. (laid 1258/12.IX.1959), 40 laid 1330/12.IX.1959) 
1645/12 
\ 1 0 2 5 / 1 3 
1745/13 
0 7 0 0 / 1 4 
1430/14 
3r57'N 
0900/161 
34 
SERIAL No: 51 
Date and time laid; 1230/12.IX» 1959 
Displacement origin: 32'"' 02'-ON 
67° 03''4W 
FLOAT DESIGNATION: 35 
Position laid; 32° 02'.ON 
67® 03'-m 
Navigation based on; Loran C 
Estimated accuracy of positions: ± 0-2 km (relative) 
Depth(m): Nominal Observed S.D, S.D.(mean) 
2000 1836 ±270 ±67 
Fix 
No, 
Date 
Time 
GMT 
(.4 
Fix Position 
Lat.N. Long.W. 
Hours 
Since 
Laid 
(t) 
Displac6ment(km) 
+E-W 
X 
+K-S 
y 
Residuals 
X y 
1 
2 
3 
4 
5 
6 
12.IX 
13.IX 
13.IX 
14. IX 
14.IX 
16.IX 
1645 
1025 
1745 
0700 
1430 
0900 
32*00'.54 
32^ =00'-04 
31*58''95 
31*57'"15 
3 1 ° 5 6 ' ' 2 8 
31°49''90 
66*59'"94 
66*59''54 
66°58'•50 
66*56''13 
6 6 ° 5 5 ' ' 2 6 
66'"'45' *6o 
4-2 
21-9 
29'3 
42-5 
50*0 
92-5 
+5*4 
+6*1 
+7'7 
+11-4 
+12.8 
+28.0 
-2.7 
-3*6 
-5'7 
-9.0 
-10.6 
-22'4 
+3" 2 
-0-9 
-1-3 
-1 .1 
-1.9 
+2.0 
-2.3 
+1.1 
+0.7 
+0.6 
+0.7 
- 1 * 1 ; 
Fitted lines: x = , + 0*269 t +1.1 
y = - 0*235 t +0*4 
Mean velocity = 9*9(±0.8)cm/sec, 131(^2*5)°T 
35 
SERIAL No; 52 
FLOAT DESIGNATION: 42 
Position laid; 32'" 01 '.76N 
67" 05'.45W 
Navigation based on; Loran C 
Estimated accuracy of positions; ± 0*2 km (relative) 
Depth(m): Nominal Observed S.D, 8.D.(mean) 
2000 1654 ±370 ±117 
Date and time laid: 1258/12.IX.1959 
Displacement origin; 32° 02**00N 
67* 03''40W 
Fix 
No. 
Date 
Time 
GivIT 
-4 
Fix Positi on 
Lat.N, Long.W. 
Hours 
Since 
Laid 
( t ) * 
Displacement( km) 
+E-¥ 
X 
+N-S 
y 
Residuals 
X y 
1 
2 
3 
4 
5 
6 
12.IX 
13.IX 
13.IX 
14. IX 
14.IX 
16.IX 
1645 
1025 
1745 
0700 
1430 
0900 
32^00''40 
31*59'.70 
31^58'.80 
31^57'-00 
31*56'"15 
31°49''4 
67*01'"45 
67*01 
67^00 
66*57 
66''56 
66*47 
' " 0 0 
'.30 
'.92 
'•77 
'.10 
4-2 
21-9 
29-3 
42-5 
50-0 
92.5 
+3'1 
+3'8 
+4-9 
+8*6 
+10.4 
+25-4 
-3.0 
-4'3 
-5-9 
-9'3 
-10.8 
-23-3 
+3'3 
-0*7 
-1.7 
- 1 . 5 
-1.7 
+2.0 
- 2 . 2 
+0.7 
+0-9 
+0-7 
+1 .1 
-1.3 
Fitted lines: x = + 0*267 t - 1*3 
y = - 0.240 t +0.2 
Mean velocity = 10»0( ±0»8) cm/sec, 132(±3)^T 
* Hours since float designated 35 was laid 
36 
SEEIiL No; 53 
FLOAT DESIQ-NAHON: 40 
Position laid; 32" 03'.44N 
6?'' 04''^8W 
Date and time laid: "I350/'12.IX,1959 
Displacement origin: 
Navigation based on: Loran C 
Estimated accuracy of positions; ± 0*2 km (relative) 
Depth(m); Nominal Observed S.D. 8.D.(mean) 
2000 1754 ±340 ±104 
32- 02'N 
67° 03''W 
Fix 
No. 
Date 
Time 
GMT 
-4 
Fix Position 
Lat.N. Long,¥, 
Hours 
Since 
Laid 
( t ) 
Di splacement(km) 
+B-W 
X 
+N-8 
y 
Residuals 
X( 
1 
2 
3 
4 
5 
6 
12.IX 
13.IX 
13.IX 
14.IX 
14. IX 
16.IX 
1645 
1025 
1745 
0700 
1430 
0900 
32^01' 
32=01 ' 
3 2 ° 0 0 ' 
31*58' 
31*57' 
31°51' 
95 
22 
20 
2^ 
60 
10 
67°00'.87 
67"00''36 
66*59"'30 
66G56''27 
66*55''47 
66*45'"00 
4-2 
21-9 
29-3 
42-5 
50.0 
92-5 
+4'0 
+4-8 
+6'4 
+ 1 1 ' 2 
+12-5 
+28-7 
-0.1 
—1.4 
-3'3 
-7*0 
- 8 . 2 
-20 .2 
+3.3 
-1.1 
-1'7 
-0-7 
-1.7 
+1.9 
- 2 ' 0 
+Q'9 
+Q'7 
+0*4 
+0.9 
-0.9 
Fitted lines; 
Mean velocity 
X = + 0*296 t - 0'6 
y = - 0.238 t + 2'8 
= 10»6(±0*8)oin/sec, 129(±2)°T 
37 
U) 
00 
Cfl 
i 
i 
Ui 
I 
Vji 
U) 
S—24 
0 hr 20 
2 W 
FLOAT DESIGNATIONS; 35(laid 1230/12.IX.1959), 
42(laid 1258/12.IX.1959), 40(iaid 1330/12.IX.1959). 
SERIAL NOS: 54-58 
FLOAT DESIGNATIONS; 36(laid 1512/15.X.1959), Vl(laid 09I5/l6.X.1959), 30(laid 1315/16.X.1959), 34(laid 1242/24.X.1959), V2(lald 1000/26.X.1959). 
1 _ . 
a r o o ' N 
39 
SERIAL NO: 54 
FLOAT DESIGNATION: 36 Date and time laid; 1512/l5.X.1959. 
1328/25 
1647/23/0710/16 
1736/15 
1436/17 
650/18 
•3f09'N 
40 
SERIiL No: 54 
FLOiiT DESIGNATION: 56 
Position laid; 51° 11'.8N 
68^ H'-OW 
Navigation based on; Loran A 
Estimated accuracy of positions: ± 1km (relative) 
Depth(m) Nominal Observed S.D. 8.D.(mean) 
2000 2158 ±440 ±160 
Date and time laid; 1512/15»X,1959 
Displacement origin; 31 11'-SK 
68* 11'"OW 
Fix 
No. Date 
Time 
GMT 
-4 
Fix Po 
Lat.N, 
sition 
Long.W. , 
Hours 
Since 
Laid 
(t) 
Displace 
+E-W 
X 
nient( km) 
+N-S 
y 
Re sic 
X 
Luals 
y 
1 
2 
3 
4 
5 
6 
15.x 
16.x 
17.x 
18.Z 
23.1 
25.x 
1736 
0710 
1436 
1650 
1647 
1328 
31*08''4 
31°08'-4 
3l°07'-7 
31°07''2 
31°08'.5 
31°11'.6 
68*10'"3 
68=11'.6 
68^12'.6 
68^13'"5 
68*11"'9 
68*09'"8 
2'4 
16'0 
' 47^4 
73-6 
193*6 
238.3 
+0.9 
-0-9 
- 2 . 4 
-j'9 
-1.3 
+1-9 
. 
-6.3 
—6.3 
—7*6 
-8*5 
—6*1 
—0* 4 
+0'4 
—0*6 
- 0 • 0 
+0-2 
+0"2 
-0-9 
+0*7 
-0-2 
+0-2 
O'O 
0-0 
+0.6 
-2.2 
+1-7 
Fitted lines: x = - 0'063t 
y = — 0'033t — u-u ^ 
Mean velocity = 2'0(±0»2)cm/sec, 242(±1«4)®T 
* 0-6 ) 
 6 * 0 \ 
Fixes 1-4 
X = + 0"032t - 6»6 ) 
y = + 0-043t - 12*3 { 
Mean velocity = 1 •5( ±0*5)cm/sec, 037(±12)^T 
) Fixe s 4-6 
41 
200hr 
in § 
% o 
f-
240 
FLOAT DESIGNATION: 36 Date and time laid: 1312/l5.X.1939 
SERIAL NO: 55 
FLOAT DESIGNATION: VI Date and time laid: 0915/l6.X.1959 
1245/16 
1620/16 
0845/17 
1445/17 
1815/12 
ano'N 
1000/1 
1415/18 
-2 km 0 
k3 
SERIAL No: 55 
FLOAT DESIGNATEON: 
Position laid: 
V1 
31° 15'.14N 
68* 26'.81% 
Date and time laid: 0915/''6.X, 1959 
Displacement origin: 31'5 15'.14N 
68* 26''81W 
Navigation based on: Loran C 
Estimated accuracy of positions: ± 0*2 km (relative) 
Depth(m): Nominal Observed S.D. S,D.(mean) 
2000 2006 ±520 ±170 
Fix 
No. 
Date 
Time 
GMT 
-4 
Fix Position 
Lat.N, Long,?/. 
Hours 
Since 
Laid 
(t) 
Displaceraent( km) 
+E-ff 4^-8 
y 
Residuals 
z y 
1 
2 
3 
4 
5 
6 
16.% 
16.% 
17.x 
17 .x 
17.x 
18.2 
18.Z 
1245 
1620 
0845 
1445 
1815 
1000 
1415 
51 "14'"00: 
31*13'.48 
31*12 ' . 26 
31°10'.90; 
31^10'.35 
31°09'.00 
31°08'.50 
68^27' 
68027' 
68*30' 
68 30' 
68*31' 
68*33' 
68°34' 
•14 
.36 
' 0 2 
•65 
•40 
•70 
'40 
3-5 
7-1 
23-5 
29-5 
33-5 
48-7 
53-0 
- 0 * 6 
-0-9 
-5-1 
—6 • 1 
-7'3 
-10 .9 
-12.0 
- 2 * 1 
—3 • 1 
-5'3 
-7'9 
-8'9 
-11-4 
-12.3 
—0.4 
+0.2 
- 0 . 2 
+0 • 4 
0 - 0 
0.0 
- 0 . 2 
0*0 
- 0 . 2 
+0-9 
- 0 . 4 
—0*6 
O'O; 
O'O 
Fitted lines; x = - 0«234 t + 0«5 
y = - 0*207 t - 1*4 
Mean velocity = 8.7( ±0'2)cm/sec, 229(±1'5)®T 
44 
SERIAL NO; 56 
FLOAT DESIGNATION: 30 Date and time laid: 1315/l6.X.1959. 
10 
N 
0 -
km 
S 
- 2 0 -
0803 
1648/16 
^ 0808/17 
0820 /24 
.31°09'N 
- 6 0 W - 5 0 —40 —30 - 2 0 -10 6km ElO 
45 
SERIAL No; 56 
FLOAT DESIGNATION 
Position laid 
30 
3-1° 11 ''2N 
690 05'"TW 
Navigation based on: Loran A 
Estinated accuracy of positions: 
Date and time laid: 1315/16.X.1959 
Displacement origin; 
1 km. (relative) 
Depth(m): Nominal 
2000 
Ob served 
1883 
S.D. 
±500 
S.D.(mean) 
±140 
31® 11'.2N 
69° 05''7W 
Fix 
No. 
Date 
Time 
GMT 
-4 
Fix Position 
Lat.N, Long,¥, 
Hours 
Since 
Laid 
(t) 
Displacement(km) 
•t-E-W 
X 
+N-S 
y 
Residuals 
X y 
1 
2 
3 
4 
5 
16.x 
17.x 
18.1 
22.x 
24,X 
1648 
0808 
0803 
1159 
0820 
31*11*'9 
31 °11' .4 
31*10'.8 
31*06'.8 
31°04'.0 
69t05''3 
69°08''6 
69*14'"8 
69^36'.4 
69°42''7 
3-5 
18.8 
42-8 
142.7 
187-0 
+0.7 
-4.3 
-14'3 
-48-7 
-58'4 
+1-3 
+0-4 
-0.7 
-8 .2 
-13.3 
+0.7 
+0-9 
-1-3 
—2' 6 
+2.2 
—0* 6 
- 0 . 2 
+0»6 
+0f9 
-0 .7 
Fitted lines: X = - 0*330 t + 1.0 
y = - 0*076 t + 2'1 
Mean velocity = 9'4( ±0«4) cm/sec, 2^'j{ ±0• 6)'•"I 
46 
4^  
H > 
r 
o 
Ul 
o\ 
140 160 laOhr 200 
FLOAT DESIGNATION: ]0 Date and time laid: 1315/l6„X.1959 
SERIAL NO: 57 
FLOAT DESIGNATION: 3k Date and time laid: 1242/24.X.1959 
1609/24 
0722 /25 
0903/26 
0 8 2 4 / 2 7 
60 hr 80 
- 2 W 0km E2 
48 
8ERIM, No; 57 
FLOAT DESIGNATION: 
Position laid; 
34 
31° 28'. 
694 08' 
9N 
3W 
Date and time laid: 124^24-.X,1959 
Displacement origin; 
Navigation based on: Loran A 
Estimated accuracy of positions; ± 1 km (relative) 
Depth(m); Nominal Observed 8,D. S.D.(nean) 
2000 2114 ±370 ±110 
31°:#''9N 
690 08'.3W 
Fix 
No. Date 
Time 
GMT 
- 4 
Fix Po 
Lat.N, 
sition 
Long.W, 
Hours 
Since 
Laid 
( t ) 
Displac 
+B-W 
X 
ement( km) 
+N-S 
y 
Re sic 
X 
luals 
y 
1 
2 
3 
4 
24.2 
25.x 
26.x 
27.x 
1609 
0722 
0903 
0824 
31°29''1 
31 '^24'-9 
31*21' - 2 
31"17'-7 
69007''6 
69*07'"6 
69*08''3 
69*08''7 
18.7 
44" 4 
67-7 
i 
+1.3 
+1.3 
0*0 
—0' 6 
+0'2 
-7-6 
-14'3 
-20.9 
-0 .2 
+0.4 
-0 .2 
O'O 
+1.3 
-1.7 
-0 .2 
+0.6 
Pitted lines: x = - 0*033 t + 1*6 
y = - 0»316 t - 0*04 
Mean velocity = 8»8( ±0«9)cm/sec, 186(±0*8)^T 
49 
SERIAL NO: 58 
FLOAT DESIGNATION: V2 Date and time laid; 1OOO/26.X.1959 
1430/26 
0850/27 1715/26 
30'56'N-
1325/27 
1710/27 
0745/28 
0935/28 
1145/28 
1340/28 
1615/28 
1750/28 
- 6 W 0km E 2 40hr 60 
50 
SERIAL No: 58 
FLOAT DESIGNATION: 
Position laii: 
V2 
31° 01'' 
68* 58' 
Date and time laid; 1000/26.%.1959 
Displacement origin; 58'*05N 
68* 57''58R 
Navigali on based on; Loran G 
Estimated accuracy of positions: ± 0«2 km (relative) 
Depth(m): Nominal Observed S.D. 8.D.(mean) 
2000 
-1954 ±460 ±95 
Fix 
No. 
Date 
Time 
GMT 
-4 
Fix Po 
Lat.N. 
sition 
Long.W 
Hours 
Since 
Laid 
(t) 
Displa 
+2-W 
X 
3ement( km) 
+N-S 
y 
Resic 
X 
-uals 
y 
1 26.Z 1430 30*58' •05 68*57' 58 4*5 0 0 +0*4 +0'2 
2 26.x 1715 30*57' •00 68*57' 67 7-2 -0-1 -1-9 +0^4 -1 '1 
.3 27.x 0850 30*57' •06 68*59' 10 22^8 -2^4 -1.9 —0* 6 +1-5 
4 27.x 1325 30*55' •68 68*58' 70 27'4 -1.8 -4*4 +©•4 -0,2 
5 27.x 1710 30°55' •08 68*59' 72 31^2 -3-4 -5*5 -0-9 -0? 6 
6 28 .1 0745 30°54' "52 69^00' 40 45*8 —h • 5 —6*5 -^•9 +0)9 
7 28.x 09)5 30*54' '25 68*59' 68 47 • 6 -3'5 -7*0 +0'4 +0,7 
8 28.% 1145 30^53' .76 68-59' 68 49-7 -3'3 -7'9 +0» 6 +0.2: 
9 28.x 1344 30-53' •43 68^59' 90 51-7 -3'7 -8'6 +0^4 -Of 2 
10 28.Z 1615 30°52' •85 69*00' 08 54-3 —4« 0 -9 '6 +0-2 -0*7, 
11 28.x 1750 30°52' •55| 69*00' 44 55'8 -4*5 -10'2 -0 '2 -0'9 
Fitted lines; x = - 0«079 t + 0*05 
y = -0*175 t + 0 « 6 
Mean velocity = 5'5(±0«4)cm/sec, 204(±2)^T 
* Based on one Loran-A reading 
51 

